MODEL HR-2B 


INSTRUCTION 
~ MANUAL 


Receive Crystal 


rg Crystal frequency, determined as follows: 
Crystal Frequency = Receive Freq. (MHz) — 10.7 MHz 


3 
Example: 
Crystal frequency = 146.94 MHz — 10.7 MHz = 


136.24 MHz = 45.41333 MHz : 
3 
2. 3rd Overtone 
3. Series resonance — 250 Hz 
4, imum equivalent series resisnace: 35 Ohms 
Geerive level: 2MW ) 
G6.) Holder: “HC -25/U 


7. Frequency tolerance: +.001% 


Transmit Crystal: 


1. Crystal frequency, determined as follows: 
Crystal Frequency = Transmit Frequency (MHz) 


18 
Example: 
Crystal frequency = 146.94 MHz = 8.163333 MHz 


18 
2. Fundamental mode 


3. Load capacitance: 32PF 
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HIGH IMPEDANCE 
MICROPHONE 


UNPACKING 


| - Transceiver Unit 

1 - Microphone Assembly 

1 - DC Power Cord with Fuse Holder 

1 - Mobile Mounting Bracket 

1 - Security Bracket (See page 17 for Installation) 
1 - Instruction Manual 


] - Warranty Card 


To be filled out and returned to: 
Regency Electronics, Inc. 

7707 Records Street 
Indianapolis, Indiana 46226 


MAINTENANCE 


It is recommended that the services of a qualified electronic 
technician be used for troubleshooting. 


CAUTION 


The TRANSMIT crystals for the HR -2B are NOT the same 
as those used in the HR-2, HR-2A, HR-2S, HR-2MS and 
HR -212. Please refer to the section on Crystal BRP erations 
(page 9 ) for specific details. 


DESCRIPTION 


The Regency HR-2B is a 12-channel, all-transistor, 
narrowband FM iransceiver designed for use in the 2 Meter 
(144-148 MHz) Amateur Band. Its receiver section is a 
double-conversion, super-hetrodyne type with plug-in 


crystal-controlled frequency selection. 


The transmitter section is alsocrystal-controlled on each 
channel. The transmitter employs phase modulation, using 
varactor diodes. Internal controls are provided for adjusting 
the deviation from 0 to 10 KHz. This control is factory ad- 
justed for approximately 5 KHz deviation. 


The transmitter and receiver sections both employ band- 
pass circuitry so that maximum transmitter power and re- 
ceiver sensitivity are maintained across the entire band 
(144-148 MHz). 


The HR -2B utilizes silicon transistors (24) throughout for 
dependability. The use of two Integrated Circuits provides 
for compactness and circuit reliability. In addition, a © 
narrowband ceramic filter employedin the receiver's second 
I,F. ensures optimum performance in areas of the country 
where numerous channels are closely grouped together. 


The transmitter employs two ruggedized, Balanced Emitter 
RF power transistors for high power output (15 watts). A 
large. copper heat sink plus a SWR bridge limiting circuit 
ensures maximum protection even under long periods of 
"key down" operation and open or shorted antenna conditions . 
Also, there is virtually no power drop off during lengthy 
transmissions. In addition, the attenuation ofspurious emis- 
sions from the transmitter exceed the FCC limits as would 
be required for Type Acceptance. The receiver section is 
Certified under Part 15, SubpartC of the FCC Rules and Reg- 
ulations. 


Some EXTRA features include: 


1. A HI-LO Power Switch (approximately | Watt RF output 
in LO position.) 


2. Provision for connection of an external or remote 
speaker (such as Regency's MA-8). 


3. A Mobile Mounting Bracket for easy installation in a 
car or truck. 


4. A Security Bracket, which will help minimize the pos - 
sibility of theft. See page |7 for installation illustra - 


tion. 


5. A plug-in, high-impedance microphone with a right- 
angle connector. 


SPECIFICATIONS 

RECEIVER 
Antenna Be tinee OWEN ata AI ad oo se un aioe. abracs 90 Ohms 
Frequency Range............. ts Gees ee 144-148 MHz 
Sensitivity................ 0.35uv (nom.), 20 DB Quieting 
Selectivity. .......0i.0.. ; : a eae nS 6 DB Down +7 KHz 

z 90 DB Down £20 KHz 
Image Rejection...... Pete a etteee SMI Re CE». 0, 0.4 50 DB 
CAROLS pistes o/s /n's cece Fivis ov sotla's Gases eees 60 DB 
Modulation Acceptance... et. AS AN Ale PEED +7.5 KHz 
Aveo Output. 2.66 2s. 3 Watts @ 10%, or less, Distortion; 
(3-42 Speaker) 5 Watts Maximum 
DUS COT os ip cic cc ac voce vee wees ce "Noise Operated 
bee ee LeQUENHCICS . 2665 oes ee aon eis 10.7 MHz & 455 KHz 


Channels vs.ce.eee aes eee ee 12; Crystal Controlled 


Crystal installed 205m, Sse actos 146.94 MHz in Channel 1 
TRANSMITTER 

Antenna-Impedance vaca: *« cca eeeitohe eee renee 50 Ohms 
Frequency Rance:soats stew 226 Coen ieta ena) aasereen ae 144-148 MHz 
Power Output (HI Power)....... 15 Watts (min.) @ 13.8 VDC 
Power Output (LO Power)...... 1 Watt (approx.)@ 13.8 VDC 
Power Bandwidth teas 2: oie sete 15 Watts from 144-148 MHz 
Power Amp iProtection=:05 227% SWR Bridge Limiting Circuit 
Harmonic and Spurious Emissions........ 98 DB, or more, 


below carrier 


Modulati oniiees os a eee ain et ee ee, Phase Modulation with 
automatic deviation limiting 


Deviations sot. sere. Factory adjusted to 5 KHz; internal 
adjustment of 0-10 KHz deviation 


Mike Pre-Amp......-FET Input with Internal Level Conga 
Microphones orn a7 see Plug-in, hand held; high-Z ceramic 
Cannes caver tates 12; Crystal Controlled with individual 


trimmer capacitors for Frequency netting 
Crystal Mutliplicationi ys oie ier atten cess ee 18 


Crystal Installed ine 7 146.94 MHz in Channel 1 


POWER 


Voltage Requirements. 11.5 VDC (min.) — 14.5 VDC (max.) 


Sree REGUITCMETIES..... ow cee ee ee ee ee @ 13.8 Volts 
Receive (Squelched)............ © pba Sooo 180 MA. 
Receive (Max. audio output).................. 800 MA. 
Transmit (HI TLS ca 28 AREER: fae ah ae Spel ee ME 3.0 Amps (max.) 
Meeeenitit (LO power)... ..cceeccces 0.6 Amps (approx.) 

oo se ong Gier ave¥ vic a ss oc tce es oe vee 4 Amp. 3AG 

SEMICONDUCTORS 

Beeeated Gircuits.......... Prete eset eee e esse eneeess 2 

Seeerconetstors (Total)... 1... cect cst ees ecsenwes 24 
Gumeetr bis) POWer TranSistors . oct ke ct eerie eee 2 
SS 0 9 Soe par ra SE er 2 

gs ois cic oo lose wins «6 thie as go eek 9 
Een cinta apn aV.atie\ gia cela a 6.¥.20%, we: ssn:o (0 0p ooh 09-3 2 
TRIER SERN 0 95 Sc osc ye cove opp a; scnisn\ oie -av0.0i0 9: $0 030. sFece"e Z 
REELS ER SON ocala pcs dug sins 0.» (oie ehsae-oMl.0 «sir. 0sddogeiace.e . 4 
RE EN caine cy ek cop sale ic cusein eas 6ir makes Wee segs 8.3 ] 


INSTALLATION 
Mobile (12 VDC) Installation: 


The HR -2B transceiver may be used in any car. truck, 
boat, etc. that has a 12 VDC negative ground system. The 
RED lead with the fuse holder must be connected to the pos - 
itive terminal side of the battery. The BLACK lead should 
be connected to the chassis or negative terminal of the bat- 
tery. 


To reduce the possibility of theft, the Security Bracket 
should be installed (as shown on page 17 ). The padlock used 
should be of substantial construction and can be either a key 
or combination operated type. 


Ror 4 quick and easier mobile installation, an accessory 
12 VDC power cord with a cigarette lighter plug (Regency 
MA-10) can be used. In this case, the unit can be operated 
from on the front seat of the vehicle. 


The "mobile" antenna used should be adjusted as closely 
as possible to present a_ 502 load to the transceiver. The 
adjustments recommended by the antenna's manufacturer 
should be carefully followed to insure that the lowest pos- 
sible SWR is achieved. It is recommended that any final 
adjustment to the antenna be made with a reliable SWR indi- 
cator in the feedline and with the HR-2B operating. If the 
SWR is too high, the built-in SWR bridge limiting circuit of 
the HR -2B will reduce the RF power out, or may even shut 
off the transmitter entirely. 


Base Station (117 VAC) Installation: 
The HR -2Bmay be used withany regulated or well filtered 


DC power supply that can supply at least 3 amperes at 12 to 
14.5 VDC. The regulation of the power supply should be 


such that its output voltage does not get over 14.5 VDC when 
the transceiver is in the receive mode and is squelched off. 
Damage to various components may occur if the unit's input 
voltage exceeds 15 volts for any length of time. 


The power supply and/or the power connection to the 
HR -2B should be properly fused. In addition, the ripple on 
the supply's output voltage should be less than 1%. It is rec - 
ommended that Regency's regulated power supply, the P107, 
be utilized for base station operation of the HR -2B. 


The antenna impedance should be adjusted or matched as 
closely as possible for use with 50 ohm coaxial cable. Use 
of RG-58/U should be considered only if the length of coax 
needed is 30 feet or less. For longer runs of feedline, it is 
recommended that a lower-loss cable, such as RG-8/U (es- 
pecially of the "foam" type) should be used. 


OPERATION 
Volume Control/Off-On Switch: 


This control varies the audio output level for the external 
speaker connection. Clockwise rotation of this control turns 
the receiver on and increases the volume. 


Squelch Control: 


This control eliminates background noise in the absence 
of a signal. Full clockwise rotation removes all squelch 
action. Turning this control counter-clockwise until the 
noise disappears permits the recéiver to be "quiet" until an 
actual signal is received. Even if the squelch control is set 
full counter -clockwise, the receiver will still operate pro- 
perly and not be locked-out or prevented from receiving a 


Signal. 


<e 


Channel Selector: 


This is a twelve-position rotary switch which enables the 
operator to select any one of twelve crystal-controlled 
transmit-receive channels. Each switch position pairs up a 
specific transmit crystal with its respective receive crystal. 
For example, position 1 connects Transmit crystal No.1 and 
receive crystal No.1 to their respective oscillator circuits. 


HI-LO Power Switch: 


The HI-LO Power Switch provides the operator with the 
capability of selecting either one of two RF output power 
levels. With the switch in the HI position, the transmitter 
will develope its full rated power output. This power level 
is useful for mobile-to-mobile and repeater fringe areas. 
The LO power position limits the transmitter's output to 
approximately lwatt. This power levelis generally adequate 
for working through most repeaters. 


Crystal Specifications: 


Due to the numerous frequencies or channels involved, 
only one pair of crystals is installed by the factory. Min- 
ature, plug-in crystals are simply installed by inserting them 
in the receptacles on the circuit board. Because of the ac- 
curacy required, Shepherd Industries’ crystals are recom - 
mended. They are usually available at the source from 
which the radio was purchased. A table of the more common 
Transmit crystal frequencies is on page 14. 


If desired, the crystals may be purchased from other 
manufacturers. The following information must be included 
in the order: 


is a variable capacitor that can be used for adjusting each 
transmit crystal to the exact frequency. This adjustment 
should be made with a frequency counter or by utilizing a 
receiver which is known to be "on frequency”. 


Reinstall the speaker; position the speaker assembly so 
that the cut-off corner is adjacent to the relay lugs. Care- 
fully reinstall the cover. 


The channel, or frequency, blocks on the front panel will 
accept 1/4" wide embossing tape with up to 5 digits, letter, 
or other characters. These blocks are to be used for iden- 
tifying the channel frequencies installed in the unit. 


Jumpering Example: 


An example of some typical transmit-receive combina - 
tions, utilizing a minimum number of crystals, will be dem - 
onstrated. Suppose the following TRANSMIT -RECEIVE com - 
binations are to be set up in your HR -2B: 


Channel Transmit Receive 
Selector Frequency Frequency 
Position (MHz) (MHz) 

] 146.94 146.94 

2 146.16 146.76 

3 146.22 146.82 

4 146.28 146.88 

3 146.34 146.76 

6 146.34 146.94 


- jj] - 


Install the proper transmit and receive crystals in the 
appropriate crystal positions as indicated below. See the 
Crystal Location and Adjustment diagram on page 16. 


Transmit Initial Receive Initial 
Crystal Position Crystal Position 
146.94 ] 146.94 if 
146 .16 2 146.76 2 
146.22 > 146.82 3 
146.28 4 146.88 4 
146.34 3 


To easily determine where jumpers are to be installed, 
add to the crystal's Initial Position all of the other positions 
desired. Thus, to continue on with the example, the following 
table would be compiled: 


Transmit Total Receive Total 

Crystals Positions Crystals Positions 
146.94 ] 146.94 L=6 
146 .16 ; 2 146.76 2=5 
146.22 3 146.82 3. 
146.28 4 146.88 4 
146.34 3-0 


As can readily be seen in the preceeding table, only one 
Transmit position and two Receive positions have to be 
jumpered. 


NOTE: It is recommended that no more than three addi- 
tional positions be jumpered to the original (Initial) 
crystal position. Also, the jumpering should be 
worked out so as to keep the continuous jumper 
length to a minimum. 


To jumper the two Receive crystals, solder two insulated 
wires on the copper side of the RECEIVE switch deck (No. 


fe ie 


500-753 ) as illustrated in Figure 1 on page 15. 


Connect the jumper on the copper side of the TRANSMIT 
switch deck (No. 500-753) as illustrated in Figure 2 on page 
15: Position 5 to Position 6. For jumpers that are not con- 
necting adjacent positions, it is recommended that insulated 
No. 22 or 23 gauge wire should be used to avoid a possible 
short circuit. In some cases, it would be easier to add 
jumpers if the crystals are not actually installed until all of 
the jumpers are soldered in place. 


NOTE: Adding a jumper will slightly lower the Transmit 
crystal frequency. Adjust the associated trimmer 
capacitor on the transmitter board for correction. 


This illustration was shown to demonstrate the versatility 
incorporated in your HR-2B. With the example worked out 
above, your HR -2B would be capable of working more than 
300 of the single band 2 Meter FM repeaters, as listed in a 
recently published directory. Only three additional Receive 
crystals and four Transmit crystals are required plus, of 
course, the necessary jumpers. 


Sot ta 


HR-2B TRANSMIT CRYSTAL FREQUENCY (MHz) TABLE 


Transmit Crystal g Transmit Crystal 

Frequency Frequency j Frequency Frequency 
146.01 8.111667 | 146.43 8.135000 
146.04 8.113333 146.46 8.136667 
146 .07 8 . 115000 146.49 8.138333 
146.10 8.116667 146.52 8.140000 
146 .13 8 118333. 146.70 8.150000 
146.16 8.120000 146.73 8.151667 
146.19 8.121667 146.76 8.153333 
146.22 8.123333 146.79 8.155000 
146.25 8.125000 146.82 8.156667 
146.28 8.126667 146.85 8.158333 
146.3] 8.128333 146.88 8.160000 
146 .34 8.130000 146.91 8.161667 
146.37 8.131667 146.94 8.163333 
146.40 8.133333 146.97 8.165000 
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RECEIVE SWITCH DECK 


FIGURE 


TRANSMIT SWITCH DECK 


FIGURE 2 


Sie 


CRYSTAL LOCATION AND ADJUSTMENT DIAGRAM 


T/R RELAY 


RECEIVE CRYSTAL 
POSITIONS 


MICROPHONE C{) 
PRE-AMP GAIN 


ADJUSTMENT DEVIATION 
MAX, GAIN ADJUSTMENT 
CLOCKWISE | MAX. DEVIATION 
ROTATION qd) Cc. CW. 
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NOTES: 
. 137 |. ALL CAPACITOR VALUES NOT SPECIFIED OTHERWISE ARE PICO-FARAD. 
baked 250uf ALL RESISTOR VALUES NOT SPECIFIED OTHERWISE ARE OHMS. 
ji Hee ALL RESISTORS NOT SPECIFIED OTHERWISE ARE 1/4 WATT. 
hea 
- 2. & NOTED VALUES ARE FACTORY SELECTED. NOMINAL VALUES SHOWN. 
ee 3 eee we Eee a .. = 3. DENOTES A FERRITE BEAD PLACED ON THE COMPONENT LEAD. 
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100 SK 27K 


C356 C354 C352 C350 
36 36 


4. Maximum series resistance: 30 Ohms 

>. Drive level; 2MW 

6. Holder: HC-25/U 

ie eranuciey cathe aon: + 001% @ 25°C 

8. Frequency tolerance: + .0015% from -10° to +60°C 


NOTE: TRANSMIT crystals that were manufactured for 

, use with the HR-2, HR-2A, HR-2S, HR-2MS and 
the HR-212 will NOT operate properly in the 
HR -2B. Improper or spurious emissions may 
occur if these 6 MHz crystals (Part No. 301-608) 
are used. Only 8 MHz TRANSMIT crystals (Part 
No. 301-120) should be used in the HR -2B. 


Crys tal Installation: 


Prior to installinga crystal, the transceiver 's cover should 
be removed. To remove the cover, unscrew the two large 
bolts located at the sides of the unit. The cover may then: 
be slipped off by sliding it toward the rear of the unit. 


Next, the speaker should be removed. Unscrew the two 
small metal screws (one located on each side) holding the 
speaker brackets in place. Then carefully place the speaker 
assembly along side of the unit. 


The unit is shipped from the factory with the transmit and 
receive crystals for 146.94 MHz installed in channel 1. 


Insert the crystal, or crystals, in the proper socket pins 
as indicated on the crystal location drawing. (See page 16). 
The number by each pair of sockets matches the dial and 
channel block designation. For each transmit crystal, there 
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WARRANTY 
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CHANGES 


[ to modify or change the equipment. in whole Or m part, 
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